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ABSTRACT

EXAMINING UNIVERSITY FOOD SYSTEMS: UNDERSTANDING STUDENT
FOOD INSECURITY LEVELS AND FOOD WASTE AT
MINORITY-SERVING INSTITUTIONS

Amy Gootee-Ash, Ph.D.
College of Health and Human Sciences
Northern Illinois University, 2019
Lynn Herrmann, Director

This quantitative study investigated food insecurity levels and attitudes and behaviors towards
food waste at minority-serving colleges (MSIs). A validated survey from the United States
Department of Agriculture’s (USDA) Adult Food Security Survey Modules (AFSSM) was used
to assess food security population levels. Paper 1 of the three included is a case study at a MSI
(n = 229) that examined food security levels. No significant relationships at the p < .05 were
found between food security and student ethnicity, living arrangements, meal plan enrollments,
or grade-point averages. Paper 2 examined food security at three MSIs (n = 449) and two
traditional, diverse schools (TDUs; n = 236). Food security levels between MSIs and TDUs
were shown to be statistically significant (p < .05), while levels of student financial aid
participation between MSIs and TDUs were not statistically significant. A comparison of food
security levels at regional-state colleges in Delaware and Maryland reveal a significant
difference in levels of food security (p < .05). The third paper found no significant relationship
between students (n = 222) who were exposed to food waste education campaigns and reported

levels of food waste behaviors. No statistical significance could be discerned between meal
plan offerings and reported plate waste, which is food thrown away by consumers after a meal.
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CHAPTER 1

INTRODUCTION AND METHODS

Significance of the Problem
According to Maslow’s hierarchy of needs (1943), food is one of the most foundational
physiological necessities. Maslow’s work implies that for an individual to realize personal
growth, self-fulfillment, and potential, access to food must be possible and reliable. It follows
that without food security, there is probable impact on physical and psychological conditions,
to which include an individual’s academic performance. Research shows that food insecurity
can affect intellectual, academic, and psychosocial advancement in school age and teenage
students (Alaimo, Olson, & Frongillo, 2001). However, the majority of the academic research
regarding food insecurity and student outcomes has investigated the kindergarten through 12th grade (K-12) students. The pipeline assumption is the interpretation of research to conclude that
psychosocial issues in secondary schools will have a similar impact at universities (Cole &
Barber, 2003; Kulis, Chang, & Shaw, 1999; Kulis, Sicotte, & Collins, 2002). Studies focused
on K-12 imply that food insecurity may have an adverse effect on learning outcomes among
children of various age groups.
Food insecurity, hunger, or food insufficiency have been associated with behavioral and
attention problems, absenteeism and tardiness, psychosocial dysfunction, low math and reading
scores, grade repetition, and school suspensions (Alaimo et al., 2001). Researchers have found
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that among six- to 12-year-old children experiencing food insufficiency, there were higher
numbers of visits to a psychologist as well as increased anxiety, aggression, psychosocial
dysfunction, and difficulty getting along with other children (Alaimo et al., 2001; Jyoti,
Frongillo, & Jones, 2005). Other studies of 15- to 16-year-olds found a relationship between
food deficiency, depressive disorders, and suicide symptoms after controlling for income and
other factors (Jyoti et al., 2005; Murphy et al., 1998; Eisenberg, Gollust, Golberstein, & Hefner,
2007).
Research on adolescents provides evidence of the importance of having additional
future studies completed at the college level. The deduction when applying the pipeline
assumption, is that the food insecurity relationship found in the younger grades with overall
psychosocial dysfunction and decreased academic performance will be the same for college
students (Jyoti et al., 2005; Murphy et al., 1998). A college food scarcity research study
completed at City University of New York (CUNY) reports that African-American and
Hispanic students experienced more instances of food insecurity than White students, implying
increased risk of academic disparity for these minorities (Freudenberg et al., 2011). For this
dissertation, which is comprised of three publication-ready papers, food security levels are
described in college populations from minority-serving institutions (MSIs) and traditional,
diverse universities (TDUs) in an attempt to better support student health and academic
success.
Paper 1, a MSI case study, examines the relationship of food insecurity to student
ethnicity, meal plan enrollment, living arrangements, and grade-point averages (GPAs). This
dissertation’s quantitative study was designed to better understand today’s college student
challenges. There is a postulation that students entering college have a level of support from
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familial and institutional resources that would prevent food insecurity. However, this reality is
challenged by the first-generation students and the nontraditional adult students who may not
have the value of assets necessary to avert a lack of food. The second paper evolved from the
first paper in order to gain further understanding of the inequalities related to food security at
the college level. Paper 2 examines food security disparities of designated MSIs and TDUs,
reports on the financial aid participation levels found at MSIs and TDUs, and describes
regional-state-related levels of college food insecurity at Delaware and Maryland colleges.
The third and final paper examines food waste, which is related to the previous two
papers’ conjectures that the application of edible food waste repurposing may have potential
impact to address food insecurity on college campuses. Paper 3 quantitatively measured the
amount of food waste that DSU students produced at on-campus cafeterias as well as examined
the campus culture, beliefs, and attitudes towards food waste. Paper 3 applies the theory of
reasoned action (TRA), which predicts behavioral intent is created or caused by two factors:
our attitudes and our subjective norms about student food waste behavior. TRA assists in
explaining an individual’s behavioral choices (Fishbein, 1979). The TRA’s construct of attitude
encompasses a series of beliefs about something that affects the way we think and behave.
Individuals are more likely to engage in a behavior if the outcome is seen to be positive,
valuable, desirable, or beneficial. Other constructs, such as subjective norms, cover the
behaviors we perceive that important people within our realm of influence (family, friends,
peers, religious figures, health care providers, etc.) find important. The volitional control
construct is the extent to which a person determines his or her ability to do something at will.
Control beliefs help or hinder behavior. Adjusting the TRA to include the construct of
behavioral control adds the amount of ease or difficulty that we believe a behavior has. Food
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waste as viewed through the TRA define the importance of public health campaigns which
could assist in food-related behavioral change by influencing intention, which is he likelihood
or the extent to which someone is ready to engage in a particular behavior.
People are more likely to do something if they plan or aim to do it. Understanding overarching
campus belief systems regarding food waste allows for specific targeting of information or
policies to influence behavior. Modifying or diverting university food waste streams can
address campus sustainability goals and could provide relief for food-insecure students.
To conserve food the causes of foodstuff being so-called lost in the waste stream need
to be evaluated. Food waste is a significant global problem, with estimates suggesting that one
third of edible food produced for human consumption is wasted worldwide each year (“Food
Loss and Waste,” n.d.). Food waste occurs when an edible item goes unconsumed, including
food discarded by service providers as well as plate waste, which is food thrown away by
consumers after a meal. A 2012 report from the Natural Resources Defense Council (NRDC;
“Food Waste,” n.d.) estimates that 40% of food in the United States (U.S.) is never eaten. The
NRDC reports the amount of food wasted is a staggering annual $218 billion (“Food Waste,”
n.d.). The Environmental Protection Agency (EPA) reports that more food reaches landfills and
incinerators than any other single material in our everyday trash, about 21% of the waste stream
(“Advancing Sustainable Materials Management,” 2015). Aligning with the United Nations
sustainable development objectives, the United States Department of Agriculture (USDA) and
the EPA have pledged to reach a 50% food waste reduction goal by 2030 (“Sustainable
Management of Food,” n.d.). Applying the 2030 landfill food waste reduction goal of 50%,
annual food waste would be reduced from 218 .8 to 109.4 pounds per person (“Wasted: How
America is losing,” 2017).
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The USDA’s Economic Research Service found that 31% of food loss occurs at the
retail and consumer levels (“Food Loss and Waste,” n.d.). The Food Waste Estimation Guide
(n.d.) estimates that college students throw away over one third of a pound of food at each of
their meals, ultimately disposing of approximately 180 pounds of food per student per year.
Within the university systems, the Food Recovery Network (Gingerich, 2016) estimates that
U.S. colleges throw away 22 million pounds of food annually. Methods of food preparation and
distribution in institutional settings have significant impact on the amount of food wasted.
Paper 3 evaluates food waste from the consumer end to establish base values in order to create
a better understanding of common student practice and belief systems.

Justification of Study

This dissertation is structured according to the guidelines for the manuscript option
available to doctoral students at NIU’s College of Health and Human Sciences. Chapter 1
provides an overview of the thematic concepts that organized this study: college student food
insecurity levels; comparison of food insecurity levels of MSIs and TDUs; and university
student behaviors, attitudes, and predictors regarding food waste. Three publication-ready
papers that are based on these concepts have been developed and constitute Chapters 2-4.
Chapters 2 and 3 were prepared to submit to the Journal of American College Health, and
Chapter 4 was prepared for the International Journal of Health Education and Promotion.
Chapter 5 is a synthesis of the papers with recommendations based on the findings.
The first two papers use quantitative measures and describe food security in U.S. higher
education. Paper 1 is a comprehensive study of food insecurity at DSU and the food security
relationship of student ethnicity, meal plan enrollment, living arrangements, and GPAs. Paper 2
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is a comparison of three MSIs’ (including DSU) and two TDUs’ student food security levels,
the level of student financial aid participation at MSIs and TDUs, and Delaware’s and
Maryland’s regional-state college relationship to food security levels. The third paper
investigates student food waste behaviors and attitudes and was designed as a quantitative
measure of both. Food security and food waste are inherent parts of our food systems and
therefore significant influential factors in population health. These three papers were designed
to create a better understanding of food system baseline measures at colleges.

Research Questions

Paper 1

Question 1: Is there a difference between food insecurity of students at DSU and the national
average?
H1: Students at DSU will exhibit a higher level of food insecurity than the national average.
Ho: There is not a significant difference between DSU student level of food insecurity and the
national average.
Question 2: What is the relationship between food insecurity and student meal plan enrollment
at DSU?
H1: Food insecurity will have an inverse relationship with student meal plan enrollment.
Ho: Food insecurity will not show a relationship to student meal plan enrollment.
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Paper 2

Question 1: What is the difference in food security levels between MSIs and TDUs?
H1: Food insecurity levels will be significantly higher at MSIs compared to TDUs.
Ho: There will not be a significant difference in food security levels between MSIs and TDUs.
Question 2: Is there a regional-state difference in food insecurity at higher education
institutions in Delaware and Maryland?
H1: Regional-state colleges in Delaware will exhibit higher regional-state levels of food
insecurity than colleges in Maryland.
Ho: There will not be a significant regional-state food security difference between Delaware
and Maryland higher education institutions.

Paper 3

Question 1: Will measured food waste levels at DSU mirror the national average?
H1: DSU student plate waste levels will be higher than the national average.
Ho: DSU food waste levels will not be significantly different from the national average.
Question 2: What is the relationship between student meal plans offerings and reported plate
waste?
H1: There will be a relationship between meal plan offerings and reported plate waste.
Ho: Meal plan offerings will not have a significant relationship with reported plate waste.
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Purpose of the Study

Food insecurity has detrimental, multifaceted effects on populations and is documented
as impacting everything from human health to intellectual success. Lack of quality food sources
has been a primary outreach focus of the public health and agriculture industries. There are
unique food-based issues in higher education, which can relate to food security and can be
coupled with a changing college landscape and culture. Because minimal research has been
completed at the higher education level and there has not been food security data collected at
MSIs, this study was designed to calculate the food security levels among students attending
MSIs using a modified validated survey based on the USDA’s Adult Food Security Survey
Modules (AFSSM; Cohen, Andrews, & Kantor, 2002). In addition, Paper 1 includes measures
of sociodemographic descriptions, meal plan enrollment, living arrangements, and self-reported
GPAs. The purpose of Paper 1 and 2 was to examine food security levels at MSIs and resource
disparities between the MSIs and TDUs. Studies have not been conducted that have focused on
minority food resource security at the college level. Results of this type of study could
influence institutional policy regarding meal plan offerings for on-campus students as well as
the development of programs to address student food insecurity levels, such as college food
pantries, and support in accessing state and community food assistance programs. A purpose of
Paper 3 was to gauge the level of food waste generated by DSU students per meal, and
examined student behaviors and attitudes that influence food waste production. There have
been previous studies that observed campus food waste levels and included solutions for
reduction of food waste in college and university systems, but there are minimal studies
regarding college students’ perceptions about their food waste contributions. One of the
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purposes of this paper was to determine college students’ food waste awareness as well as their
exposure to food waste education campaigns.

Design Limitations
The USDA AFSSM six-question food security assessment was used in this study’s
research for the first two papers. The smaller six-question subset of the AFSSM 18-question
food security assessment is considered a reliable indicator of population food security;
however, it may not accurately measure the more severe levels of food insecurity (Cohen,
Andrews, & Kantor, 2002). Twenty additional questions were added to the six-question
AFSSM survey to include student sociodemographic information. Surveys rely on student
compliance in answering the questions fully and truthfully in order to create a quality data set.
The 26-question survey was available on Qualtrics, an online survey platform, and in hard
copy. Three universities completed their campus assessments using hard copy, which has a
higher risk of input errors. Data collected in two formats required additional data cleaning to be
completed, which can contribute to a higher risk of input error. Survey collection from multiple
universities with me off-site was expected to create some process limitations regarding
compliance. Participating faculty researchers at non-DSU universities retained ownership of the
data they collected and were offered secondary manuscript authorship to encourage their
involvement in soliciting their student bodys’ involvement. Within the third paper, food waste
data were compiled through the use of a weight scale manually. Challenges were keeping the
inorganic refuse out of the food waste stream and preventing the premature disposal of
collection cans. Computerized food card swipes were retrieved from cafeteria staff, and manual
head counts were taken by two student researchers in order to determine the food waste in

10
pounds per meal, which was a difficult assessment during high-usage timeframes during
mealtimes. This paper provides a valuation of consumer-based food waste only and does not
include the back-of-the-house waste loss (food preparation, storage loss, and time-temperature
abuse disposals), that makes up a substantial portion of food waste in food service, or all of the
potential edible food waste. Further studies need to be completed to determine the impact of
food-service based loss and potential food security applications.

Methods for Answering the Research Questions

This study was designed to investigate food security and food waste at the college level
and were approved by Delaware State University, Northern Illinois University, Tennessee State
University, and the University of Maryland Eastern Shore Institutional Review Boards
(Appendix A). In addition, approvals were received from Salisbury University’s dean of
graduate studies and research and Wesley College’s dean of students to complete the study at
their respective colleges (Appendix A). For the purpose of these three papers, food insecurity is
defined as “consistent access to adequate food limited by lack of money and other resources at
times during the year” (Coleman-Jensen, Rabbitt, Gregory, & Singh, 2017). The research
design for all three papers is quantitative and descriptive in nature. Papers 1 and 3 comprised a
case study at DSU and explored student behaviors, attitudes, and university culture. Paper 2
uses a cross-sectional design to compare food security at multiple universities. A food security
survey was administered campuses on MSIs and TDUs. MSIs are higher education institutions
that serve minority populations and are recognized as such by the U.S. government. The
participating MSIs are classified as Historically Black Colleges and Universities (HBCUs)
established before the Civil Rights Act of 1964, with the charge of primarily serving the
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African-American community. Fifteen colleges and universities were invited to participate in
this study. MSIs that accepted the invitation and were included in this study are Delaware State
University (DSU; n = 230) with enrollment of 4,872, Tennessee State University (TSU; n =
138) with enrollment of 7,007, and University of Maryland Eastern Shore (UMES; n = 117)
with enrollment of 2,603. For the purpose of this Paper 2, TDUs are all other schools that are
not designated as minority-serving. TDUs that were invited and included within this study were
Salisbury University (SU; n = 157) with enrollment of 7,650 and Wesley College (WC; n = 84)
with enrollment of 1,228. Power numbers for sample size were determined at a confidence
interval of 90% using Qualtric’s online sample-size calculator. A 26-question survey
instrument was adapted from the USDA AFSSM, which included a six-question subset
determined by the USDA to be a reasonably reliable substitute for the 18-question scale to
identify food security in a household that is depicted in Table 1. The full survey can be viewed
in Appendix B. The students’ food security/insecurity levels were determined by the USDA’s
scale values that depend on the number of increasingly severe indications of food insecurity
that a household has experienced. For a household, affirmative responses were tallied from the
Table 1’s questions and scored from 0 to 6, as shown in Table 2.
Data from Papers 1 and 2 were processed by using SPSS version 25. Descriptive
statistics were used to summarize frequency of food insecurity and survey variables. Chi-square
tests were used to examine the relationship between food insecurity and the independent
variables. Binary regression tests were used to predict the odds of being a case, based on the
values of the independent variables.
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Table 1
Food AFSSM Security Questions and Responses
Questions
"The food that (I/we) bought just didn't last, and (I/we)
didn't have money to get more." Was that often, sometimes,
or never true for (you/your household) in the last 12
months?

Answers
1 Often true
2 Sometimes true
3 Never true
4 Don't know

"(I/we) couldn't afford to eat balanced meals." Was that
often, sometimes, or never true for (you/your household) in
the last 12 months?

1 Often true
2 Sometimes true
3 Never true
4 Don't know

In the last 12 months, since (date 12 months ago) did
(you/you or other adults in your household) ever cut the size
of your meals or skip meals because there wasn't enough
money for food?

1 Often true
2 Sometimes true
3 Never true
4 Don't know

“Ask only if above question = YES: How often did this
happen-almost every month, some months but not every
month, or in only 1 or 2 months?

1 Almost every month
2 Some months but not
every month
3 Only 1 or 2 months
4 Don’t know

In the last 12 months, did you ever eat less than you felt you
should because there wasn't enough money to buy food?

1 Yes
2 No
3 Don’t know

In the last 12 months, were you ever hungry but didn't eat
because you couldn't afford enough food?

1 Yes
2 No
3 Don’t know
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Table 2
USDA’s Standard Values of Food Security
Number of
affirmatives
0
1
2
3
4
5
6

Food security status level
Food secure
Food secure
Food insecure without hunger
Food insecure without hunger
Food insecure without hunger
Food insecure with hunger
Food insecure with hunger

Paper 3 was a case study at DSU. Within Paper 3, a student behavior and attitude survey
adapted from Arkansas State University (Lee, 2015) was distributed on the DSU campus and
food waste weight was recorded during the semester in order to calculate the average number
of food pounds that are included in the DSU landfill waste stream. Data were collected from
the two all-you-can-eat cafeteria-style dining locations on campus for 2 weeks. Student
researchers were posted at the cafeterias during mealtimes to complete food waste weigh-ins
and hand out surveys during open hours. Daily food waste weight was recorded 10 times
through the semester. Student researchers were trained on how to setup waste stations collect
and weigh food waste, and record food waste weight. Data analysis of food waste weight was
accomplished by using SPSS version 25 and JMP version 14. Descriptive statistics were used
to summarize the amount of food waste and the variable characteristics of the sample. The
relationship between food waste and behavior and attitudes was analyzed using chi-square tests
for categorical data, with significance specified as p < .05. The dependent variable, food waste,
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was examined in relationship to the independent variables of student attitude and food waste
campaign exposure variables that may encourage or discourage food waste behaviors.

Summary

Food insecurity and its relationship to the academic and psychosocial dysfunction of the
K-12 student can be applied through the education pipeline to the college student, making it
exceptionally important to understand the impact of food security in college. Paper 1 examines
food security levels at DSU and explores the relationship of food security to ethnicity, meal
plan enrollment, living arrangements, and GPAs. Paper 1 used the USDA’s food security
assessment tool to describe the DSU population in an effort to better understand and address
student needs. Food insecurity relates to socioeconomic status. Poverty and food insecurity
typically are found at similar levels in the population, with minorities representing a greater
lack of resources. Paper 2 explores ethnicity in relationship to food security at the college level
and measured and compared food security levels at MSIs and TDUs in order to determine any
population disparities. Surveys based on the AFSSM validated assessment instrument were
used to gauge food security levels at three MSIs and two TDUs, and the regional-state food
security relationships between Delaware and Maryland colleges. Information was also assessed
from reporting schools concerning the levels of financial aid participation at MSIs and TDUs.
Paper 3 addresses the food system from a food waste vantage point. Student meal waste
was weighed over the course of 10 days, and a food waste behavior and attitude survey was
distributed to describe predictors of food waste. A better understanding of higher education’s
relationship with their food systems has the potential to shape policies that can assist colleges
in achieving healthier conditions for both their students and their environments.

CHAPTER 2
FOOD INSECURITY AS A DELAWARE STATE UNIVERSITY STUDENT ISSUE*

Abstract

Objectives: Minimal food security research has been completed within universities, and data
have not been collected at minority-serving institutions. This paper assessed food insecurity
levels among students at Delaware State University (DSU), a historically Black university
(HBCU). Participants: Surveys were administered in classes and on campus at DSU, N =
4,872. Methods: Survey tool was adapted from the United States Department of Agriculture’s
Adult Food Security Survey Modules (AFSSM) to assess food security levels. Results: Food
insecurity at DSU (n = 143) was significantly higher (63%) than food insecurity values found
within United States (U.S.) population, even when adjusted for ethnicity. Statistical
significance was not found between food insecurity and grade-point averages, student
classification, on- and off-campus living arrangements, or meal plan enrollment types.
Conclusions: More research is necessary to examine barriers to food insecurity, quality of food
consumed by students, and familial financial support in order to help guide institutional policies
regarding meal plan and food availability on campuses.

This chapter is written in accordance with the author instructions from the Journal of American College Health
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Main Text Introduction

Food insecurity is an inadequate supply of nutritional sustenance. For the purpose of the
survey utilized in this study, food insecurity is described as “consistent access to adequate food
limited by lack of money and other resources at times during the year” as defined by the United
States Department of Agriculture (USDA; “Food Security in the U.S.,” n.d.). Data collected by
the USDA Economic Research Service found that the U.S. population has a food insecurity
level of 11.8%, with Black, non-Hispanic households at 21.8% (“Food Security in the U.S.,”
n.d.). One out of every seven people in Delaware suffers from hunger, with food insecurity
levels reported at 13.6% (“Food Security in the U.S.,” n.d.). When segregated by ethnicity,
Black, non-Hispanic food insecurity climbs to 20.8% (“Food Security in the U.S.,” n.d.).
According to Maslow’s (1943) hierarchy of needs, food is a basic physiological requirement.
Growth needs, such as self-fulfillment and potential, will not be achievable unless
physiological needs are met. Food insecurity has been shown to effect intellectual, academic,
and psychosocial advancement in school age and teenage students (Patton-López, LópezCevallos, Cancel-Tirado, & Vazquez, 2014). Evidence is available regarding the impact of food
insecurity on student academic success, health, wellness, and behavior in the kindergarten
through 12th-grade (K-12) population (Alaimo, Olson, & Frongillo, 2001; Patton-Lopez et al.,
2014). Studies that have been completed imply that food insecurity may have an adverse
influence on learning outcomes that include physical, psychological, behavioral, and academic
health of children of various age groups. There have been limited studies done at the higher
education level; more of such studies would have high levels of importance if there is a
correlation between academic success and food insecurity. The supposition is that the food
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insecurity’s relationship in the younger grades to poorer mathematics scores, increased grade
repetition, absenteeism, tardiness, more visits to a psychologist, anxiety, aggression,
psychosocial dysfunction, and difficulty getting along with other children, would be similar for
college students (Alaimo et al., 2001; Patton-Lopez et al., 2014).
In order to plan appropriate food insecurity interventions, decision makers need to
understand population insecurity by understanding its underlying causes. Population
descriptions are necessary in order to guide decisions about whether it is appropriate to improve
food availability (e.g., food fortification campaigns), food access (e.g., food pantries), care
practices (e.g., nutritional education), or the health environment (e.g., redesign of food deserts).
Conceptual frameworks are utilized to increase understandings and create links to human
behavior, design entry points for interventions, and assist in identifying indicators of need. The
most basic food security model is the food first of Maslow’s (1943) hierarchy of needs, which
is a motivational theory in psychology. Acquisition of food becomes a necessary physiological
need required for sustenance, and without adequate nutritional intake it becomes impossible to
ascend the hierarchy to reach self-actualization, and a human’s potential. Framing academic
success within the hierarchy of needs highlights the importance of assessing our college
students’ food security levels and their access to reliable food resources.

Materials and Methods

This paper was designed to describe food security, student behaviors, and university
culture. This Paper 1’s study proposal and survey instrument were sent to Delaware State
University (DSU) and Northern Illinois University’s Institutional Review Boards (IRBs;
Appendix A). IRB exemption-status approval was granted under Category 2, which is
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identified as research involving the use of educational tests, survey procedures, interview
procedures or observation of public behavior; other Category 2 requirements that recorded
information cannot readily identify a subject (directly or indirectly/linked), and any disclosure
of the human subjects’ responses outside of the research should not reasonably place the
subjects at risk of criminal and/or civil liability (“IRB Exemption Application,” n.d.).
The United States Department of Agriculture’s (USDAs) Adult Food Security Survey
Modules (AFSSM; Cohen, Andrews, & Kantor, 2002) six-item survey was used to assess food
insecurity within the DSU population: four questions had Likert-scale answers, and two had
dichotomous yes/no answers (Cohen, Andrews, & Kantor, 2002). Student food insecurity levels
were determined by the number of affirmative responses, which were tallied and scored from 0
to 6 to gauge increasingly severe indications of food insecurity based on the AFSSM scoring
model (Cohen, Andrews, & Kantor, 2002). The power number (n = 257) for the DSU
population sample (n = 230) was determined at a confidence interval of 90% using Qualtrics
online sample-size calculator. Forty-five surveys were discarded from the data set based on
inaccurate categories that were discovered when the Qualtrics online data set was merged with
the hard copy data set that had been processed with SPSS. Convenience sampling was used to
distribute surveys among college students taking public and allied health courses, students at
the student center at certain times, and campus food pantry consumers. A 12-month reference
period was utilized within the food security questions to avoid potential seasonal effects that
may impact college students, such as different food climates during when school is in session
versus when school is not in session during breaks between semesters. Social determinants,
such as demographic data which included gender, ethnicity, student status, (freshman,
sophomore, etc.), living arrangements (on-campus, off-campus), campus meal plan enrollment,
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and food-assistance program participation, were adapted from the college food insecurity study
completed at the University of Hawaii at Ma ̄noa (Chaparro, Zaghloul, Holck, & Dobbs, 2009).
Descriptive statistics were used to summarize frequency of food insecurity and the
characteristics of the sample. The SPSS statistical software package version 25 was used for
data analyses of the categorical variables. Chi-square tests were used to examine the
relationship of food insecurity to ethnicity, meal plan enrollments, living arrangements, GPAs,
and food-assistance program participation. A binary logistic regression test was used to
determine an odds ratio between ethnicities and level of food insecurity in the DSU population.
Cronbach’s alpha was run with results reported as negative reliability, meaning that
correlations between items or factors within the survey were found to be low or weak.
The AFSSM results were summarized by summarizing the positive responses and then
collapsing the results into three main food security categories (food secure, food insecure
without hunger, and food insecure with hunger), which is depicted in Table 3.

Table 3
Standard Values of Food Security and DSU Sample
Number of
affirmatives

Food security status level

DSU responses
(n = 230)
Frequency (%)
0
Food secure
16 (7)
1
Food secure
68 (30)
2
Food insecure without hunger
40 (17.6)
3
Food insecure without hunger
34 (15)
4
Food insecure without hunger
29 (12.8)
5
Food insecure with hunger
24 (10.6)
6
Food insecure with hunger
16 (7)
Note. 1.3% (n = 3) of those surveyed did not respond to food security questions.
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Data analysis of food security levels was conducted by using SPSS version 25.
Descriptive statistics were used to summarize frequency of food insecurity, ethnicity, living
arrangements, meal plan enrollments, and grade-point averages (GPSs) of DSU students (n =
230). Characteristics of the sample can be found in Table 4. In the DSU sample (n = 230),
80.3% of the population identified as Black, non-Hispanic (n = 183); 4.8% as White, nonHispanic (n = 11); and 9.2% as Hispanic (n = 21). Seventy-three percent of the respondents
were female (n = 177), while 21.8% identified as male (n = 50), and 5.7% did not respond to
the question (n = 15). Freshman (n = 64) were the largest student classification group surveyed
at 28.1%, sophomores (n = 62) represented 27.6% of the population, followed by juniors (n =
58) at 25.4%, and seniors (n = 38) at 16.7% respectively, and 3.5% (n = 8) did not respond to
the question. Full-time students (n =151) dominated the largest proportion of the study at
98.7% compared to part-time students (n = 2) at 1.3%; 33.4% (n = 77) did not respond to the
question. It is not known why so many respondents did not respond to being either full-time or
part-time students.

Results
Cronbach’s alpha was run with the AFSSM food security questions, results were
reported as .768, meaning that correlations between items or factors within the survey were
found to have high internal consistency. Food security at DSU (n = 230) was expressed as a
binomial variable, either food secure (n = 84, 36.5%) or food insecure (n = 143, 62.1%) and
was compared to the national average for the U.S. (11.8%) as well as the U.S. subcategory for
Black, non-Hispanic food insecurity levels (21.8%) (“Food Security in the U.S.,” n.d.). 1.3% of
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Table 4
DSU Population Characteristics of the Sample
DSU Population

Frequency (%)

Description (n = 230)
Ethnicity
Black, non-Hispanic

183 (80.3)

White, non-Hispanic

11 (4.8)

Hispanic

21 (9.2)

Asian

0 (0)

Other

13 (5.6)

Not reported

2 (.8)

Gender
Male

50 (21.7)

Female

177 (77)

Other

2 (.9)

Missing from system

1 (.4)

Student Classification
Freshman

64 (27.8)

Sophomore

62 (26.9)

Junior

58 (25.2)

Senior

38 (16.5)

Other

8 (3.5)

Student Status
Part-time

2 (.8)

Full-time

151 (65.6)

Missing from system

77 (33.4)
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students did not respond to food security questions (n = 3). Food insecurity questions and
population distribution rates are found in Table 5. Using the USDA’s standard values for food
security and collapsing the values to positive or negative responses related to the AFSSM
assessment questions, the following population descriptions can be made for students during
the last 12-month period prior to the survey being administered: 55.2% of students ran out of
food and did not have the money to purchase more 57.8% of students were unable to afford
balanced meal; 24.8% of students cut the size of their meals or skipped meals with 21.4% of
the sample having that occur every month, 32.1% of students reported eating less food due to
not having enough money to purchase food, and 32.9% of students described being hungry but
not eating because they could not afford food.
The ethnicity category was converted into a binary variable representing minority and
nonminority students, and descriptive statistics were used to categorize the variable. It was then
related to food security through a chi-square test and a binary regression model. The odds of
persistent food insecurity is 1.72 times higher given baseline minority student status compared
to nonminority student status. The p value > .05 means we accept the null hypothesis that there
is no relationship between food insecurity and student minority status. There was, however, a
large percentage disparity between food insecurity of minority and nonminority students, which
may be skewed by the sample size difference in the populations, based on data being collected
from a HBCU, see Table 6. A large effect size was calculated using Cohen’s D (1.036071), the
difference between these two groups is large enough and consistent enough to be really
important.
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Table 5
DSU Food AFSSM Security Question Responses
Food security questions

"The food that (I/we) bought just didn't last, and
(I/we) didn't have money to get more." Was that
often, sometimes, or never true for (you/your
household) in the last 12 months?

Delaware State University
responses (n = 230)
Frequency (%)
1 often true - 29 (13.9)
2 sometimes true – 86 (41.3)
3 never true – 84 (44)
4 don’t know – 9 (4.3)

"(I/we) couldn't afford to eat balanced meals." Was
that often, sometimes, or never true for (you/your
household) in the last 12 months?

1 often true – 38 (18)
2 sometimes true – 84 (39.8)
3 never true – 76 (36)
4 don’t know – 13 (6.2)

In the last 12 months, since (date 12 months ago) did
(you/you or other adults in your household) ever cut
the size of your meals or skip meals because there
wasn't enough money for food?

1 yes – 53 (24.8)
2 no – 128 (59.8)
3 don’t know – 30 (14)

How often did this happen almost every month, some
months but not every month, or in only 1 or 2
months?

1 almost every month - 22 (21.4)
2 some months but not every
month – 32 (31.1)
3 only 1 or 2 months – 18 (17.5)
4 don’t know – 31 (30.1)

In the last 12 months, did you ever eat less than you
felt you should because there wasn't enough money
to buy food?

1 yes – 67 (32.1)
2 no – 129 (61.7)
3 don’t know – 13 (6.2)

In the last 12 months, were you ever hungry but
didn't eat because you couldn't afford enough food?

1 yes – 70 (32.9)
2 no – 129 (60.6)
3 don’t know – 14 (6.6)
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Table 6
DSU Food Insecurity and Minority Relationship
DSU (n = 230)

Minority students
Nonminority students
Not reported

Chi-square
Asymptotic
Significance
2-sided
n = 217 (94.3%) 0.058
n = 11 (4.7%)
n = 2 (.8)

Binary Regression
Model Odds Ratio
ExpB
1.72

Table 7 shows the demographic characteristics of the sample by food security level, comparing
the relationship between ethnicity, meal plan enrollments, living arrangements, and GPA’s
between food-secure and food-insecure groups.
There was no significant relationship between meal plan enrollments and food
insecurity at p < .05. Forty-six percent of students having no meal plan enrollment identified as
food insecure which was higher compared to food secure students having no meal plan
(29.7%). Collapsing the data of students having meal plans (n = 129), 42.6% (n = 55) of
students identified as food secure compared to 57.3% (n = 74) of the students who identified as
food insecure. Living arrangements was converted into a binary variable of on-campus and offcampus housing. No significance was found between living arrangements and food-insecurity
under the 5% level (p = .672). Sixty-three percent of the students surveyed lived on-campus (n
= 144); 89 of them identified as food insecure (61.8%). For students living off-campus (n =
82), 53 reported being food insecure (64.6%) compared to 35.3% of students living off-campus
reporting food security. GPA was converted into a binary variable, GPA ≥ 2.6, and GPA ≤ 2.5.
Seventy-one percent of food-insecure students reported a GPA ≥ 2.6 while 73% of food-secure
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Table 7
DSU Food Insecurity and Meal Plan Enrollments, Living Arrangements, and GPAs
Food
security
Frequency
(%)
Food
secure
n = 84
(52.3)

Meal plan enrollments
(n = 230)
Frequency (%)

Living arrangements
On-Campus Off-Campus
(n = 144)
(n = 82)
Frequency (%)
No meal plan - 25 (29.7) 55 (38.1)
29 (35.3)
19 meals - 16 (19)
15 meals - 13 (15.4)
10 meals - 15 (17.8)
Commuter plan - 11
(13)

GPAs
≤ 2.5
≥ 2.6
Frequency (%)

Food
insecure
n = 143
(45.1)

No meal plan - 66 (46)
19 meals -18 (13.2)
15 meals - 22 (10.4)
10 meals - 21 (14.6)
Commuter plan - 13 (9)

89 (61.8)

41 (29.4)

Chisquare

.058

.672

Not
reported
(n = 3)

Not reported (n = 80)

Not reported (n = 4)

53 (64.6)

22 (27.1) 59 (72.8)

98 (70.5)

.712

students reported a GPA ≥ 2.6. There was no significant difference found between GPA
reporting and food security under the 5% level (p = .712). Due to the small sample size,
independent variables were run as binary variables, still no statistical significance was found.
Food-insecure student involvement in food-assistance programs was examined using
descriptive statistics and chi-square tests. No significant relationships were discovered under
the 5% level (Table 8). Only 17.4% of students surveyed participated within food-assistance
programs.
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Table 8
DSU Student Participation in Food Assistance Programs
Church

DSU
food
insecure
n = 143
Pearson
chi
square

Food
WIC
SNAP
Other
Total
bank/pantry
organizations participation
Frequency Frequency Frequency Frequency Frequency
Frequency
(%)
(%)
(%)
(%)
(%)
(%)
n=9
n = 10
n=0
n=6
n=0
n = 25
(6%)
(7%)
(4%)
(17.4%)

.346

.724

No
statistics
are
computed

.144

No statistics
are
computed

Discussion

Sixty-three percent of DSU students surveyed reported being food insecure. This
prevalence of food insecurity among DSU students is over five times the State of Delaware’s
11.1% level of food insecurity reported by the USDA for the years 2015–2017 (“Food Security
in the U.S.,” n.d.). Food insecurity is a significant problem for almost two thirds of the students
surveyed at DSU. Over one third of students reported being hungry and not eating because they
couldn't afford enough food as well as eating less because there wasn't enough money to buy
food. Several factors need to be considered when interpreting the results. The USDA AFSSM
six-question subset has been shown to have reasonably high specificity and sensitivity and
minimal bias with respect to the related 18-item measure; however, it does not measure severe
levels of food insecurity (Blumberg, Bialostosky, Hamilton,& Briefel, 1999). The set of six
questions does, however, represent the full set of adult survey questions of the AFSSM within
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the intermediate range of severity as recognized by the core module. The survey has been
determined to be the strongest available six-item question set regarding households and is
preferred when longer surveys are difficult to use.
The DSU case was a convenience sample as opposed to a randomized sample of the
student population. Results may not be an accurate description of the population, principally
due to the campus food pantry consumers included in the data, for whom there is an assumption
of a significant level of food insecurity based on expressed need. The level of food insecurity
was found to be higher for students at DSU than at other 4-year colleges according to singleand multi institutional studies that were discovered during this study. Another single- university
study, at the City University of New York, CUNY, estimated that 39% of CUNY students were
food insecure (Freudenberg et al., 2011). The CUNY (Feudenberg et al., 2011) study also
found that Black and Latino students were 1.5 times more likely to report food insecurity than
White and Asian students. In an additional single-university study, Chaparro et al., (2009)
reported that 21% of students attending the University of Hawaii at Ma ̄noa identified as food
insecure. In larger research studies that investigated students at multiple universities, such as
the University of California (UC) system (Martinez, 2016), it was found that 48% of
undergraduates across the UC system were food insecure. One of the largest multi university
studies completed by the Wisconsin HOPE Lab surveyed 43,000 students from 66 institutions
and found a sample mean of food insecurity of 43%, with Black students showing 54% food
insecurity (Goldrick-Rab, Richardson, Schneider, Hernandez, & Cady, 2018). Based on an
informal, preliminary study (Gootee-Ash, 2016) at DSU, data collected (n = 303) showed a
similar student food insecurity prevalence; however, the data in this study were marginally
higher in comparison (57% versus 63%). DSU is a minority-serving institution (MSI), and the
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majority of respondents identified as Black, non-Hispanic (80.3%). There is an expectation of
higher food insecurity based on population disparities found within minorities when it comes to
basic resources, including food.
Future quantitative studies need to investigate a randomized, larger sample of the
college population. To investigate the impact of food insecurity on college students’ academic
performance, GPAs should be recorded in an ordinal fashion as opposed to being dichotomous,
in order to find a linear relationship that can be compared to food insecurity. Although 63% of
the DSU students surveyed (n = 143) identified as food insecure, only 10.8% (n = 25)
participated in food-assistance programs, including the food pantry offered on the DSU
campus. Further qualitative research is needed for better understanding of the barriers to food
access in order to better address food insecurity on campus. This study addresses food security
as a quantitative description. Additional qualitative studies need to evaluate the quality and
nutritional value of the food students are consuming, as related to food security.
Food security is associated with financial security. A comprehensive examination of
student financial support from family and other sources of income could provide a better
understanding of a changing college landscape in regards to student well-being and future
resource security. In addition, a study that investigates a cohort of MSIs and traditional, diverse
universities (TDUs) would provide an assessment of food insecurity and its determinants based
on ethnicity.
Having a better appreciation of today’s students and their challenges can enable policy
makers to develop effective strategies and outreach programs. Our college student populations
are not just reflective of disparities found in marginalized groups within our society; there is a
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concern regarding about of heightened risk, for this generation of learners, for decreased access
to basic resources.

CHAPTER 3
EXAMINATION OF FOOD INSECURITY: MSIs AND TDUs*

Abstract

Objective: The purpose of this paper was to determine food insecurity levels, determinants,
and influences across higher education campuses, emphasizing minority-serving institutions
(MSIs). Participants: Food insecurity surveys were administered at three MSIs and two
traditional, diverse universities (TDU). Methods: A six-question survey was adapted from the
USDA’s Adult Food Security Survey Modules (AFSSM). Results: Food insecurity levels were
found to be significantly higher at MSIs (60.8%) than at TDUs (39.4%). There was no
significant difference in food insecurity between the two states studied, Delaware and
Maryland, on a population level. However, at the college level between the two state samples,
Delaware (n = 314) was found to be 60.4% and Maryland (n = 274) was found to be 38.1%
food insecure. Conclusions: A larger sample of MSIs, to include other schools besides
Historically Black Colleges and Universities (HBCUs), is necessary to examine the difference
between ethnicity impact and MSI impact on the college student’s access to resources.

This chapter is written in accordance with the author instructions from the Journal of American College Health
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Main Text Introduction
Food-insecure households are identified as not having, or being unable to acquire,
enough food to meet the needs of all their members because they have insufficient money or
other resources for food (“Food Security in the U.S.,” n.d.). Fifteen million (11.8%) United
States (U.S.) households were food insecure at some time during 2017 (“Food Security in the
U.S.,” n.d.). Racial disparities regarding food access reveal that Black, non-Hispanic
household’s levels of food insecurity were almost double the national average (21.8 %; “Food
Security in the U.S.,” n.d.). Differences in food security levels across demographic and
geographic groups can reveal socioeconomic disparities between those groups. The U.S. food
insecurity level in 2018 was reported at 11.8% (“Food Security in the U.S.,” n.d.), which is
slightly lower than that year’s U.S. poverty rate (12.3%; “Poverty Data,” 2019). This paper
examined student food security at two colleges in Delaware and two colleges in Maryland.
Delaware has a total population food insecurity level of 11.1% (“Food Security in the U.S.,”
n.d.), with the percentage of people who had incomes below the poverty line slightly higher at
13.6% (“Poverty Data,” 2019). The state of Maryland ranked second lowest among U.S. states,
with a poverty rate of 9.3% (“Poverty Data”, 2019) and a slightly higher food insecurity level
of 10.4% (“Food Security in the U.S.,” n.d.).
Population subsets reveal varied levels of food insecurity based on ethnicity,
socioeconomic status, and multiple social determinants. University students are a subgroup of
the U.S. population who have unique challenges moving into the future. Student demographics
are changing as overall population demographics change.
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There is an increase in numbers of first-generation college students. One of the
postulations about this increase is that the net increase in the number of U.S.-born children that
form the graduating classes of 2009 to 2030 are children of immigrant mothers (College Board
Forum, 2017). U.S. children between the ages of 5 years and 17 years in 2015 who did not have
parents who were college graduates have the following ethnic demographics: Hispanic – 75%,
Black – 65% , White – 39%, (College Board Forum, 2017). First-generation college students
comprise 20% of the 7.3 million undergraduates attending 4-year colleges and universities
(College Board Forum, 2017). About 50% of first-generation college students in the U.S. are
from low-income families and are also more likely to be a minority (Banks-Santilli, 2018).
Disparities among minorities are anticipated because they historically have reduced access to
resource. Studies completed by Martinez (2016) within the University of California (UC)
system in 2017 summarized data on over 63,000 students in a UC system basic needs report
(Martinez, 2016), finding that 44% percent of undergraduate students reported having
experienced food insecurity. Food insecurity was found to be disproportionately experienced by
students who reported as one or more of the following: transfer, former foster care youth, low
socioeconomic status, independent, lesbian, gay, bi-sexual, transgender, queer and/or selfidentified as an underrepresented minority (Martinez, 2016). Goldrick-Rab (2017) found in the
2015-2016 Free Application for Federal Student Aid (FAFSA) that approximately 150,000
students indicated that they were homeless, but only 32,000 college students were able to
complete the verification documentation. Goldrick-Rab, Richardson, Schneider, Hernandez,
and Cady (2018), through HOPE Lab, completed a 43,000- student survey from over 66
organizations and 20 states, including Washington D.C, at both 4-year colleges and community
colleges. HOPE Lab found that 36% of university students were food insecure in the 30 days
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preceding the survey (Goldrick-Rab et al., 2018). Goldrick-Rab et al. (2018) found that Black
students were 17% more likely than non-Hispanic White students to experience food insecurity
(47% versus 30% at universities). Students with living arrangements on campus and meal plan
enrollments reported as having lower odds of food insecurities. Twenty-six percent of students
living on campus and 26% of students with a meal plan reported experiencing food insecurity
within the 30 days preceding the survey; one in four university students living on campus
experienced housing insecurity, and 8% experienced homelessness in the year prior to the
survey (Goldrick-Rab, et al., 2018).
Marginalized populations’ increased risk of limited resource availability and the related
population health impact have been researched from both a physiological and psychological
point of view. Previous studies of students in kindergarten through the 12th grade (K-12) have
examined food insecurity effects on intellectual, academic, and psychosocial advancement of
students and found relationships with behavioral and attention problems, poor grades,
attendance issues, and psychosocial dysfunction (Alaimo, Olson, & Frongillo, 2001). There is
relative importance found from viewing student development as a continuum of K-12 into
postsecondary education through college graduation. Understanding student progression
through these educational stages allows for a more comprehensive model of the college
population and some of the challenges, including lack of resources that students may carry
forward with them to college. This paper, quantitative cross-sectional study design, examined
the following questions: What is the relationship of food insecurity disparity between minorityserving institutions (MSIs) and traditional, diverse universities (TDUs)? Is there a relationship
between MSIs and TDUs student levels of financial aid participation? And is there a regional-
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state relationship of food insecurity at higher education institutions that is related to the state
the college exists in: Delaware or Maryland?

Materials and Methods
This paper’s purpose is to describe food security at the university level at MSIs and
TDUs. This paper’s study proposal and survey instrument were sent to, Delaware State
University (DSU), Northern Illinois University (NIU), Tennessee State University (TSU), and
University of Maryland Eastern Shore’s (UMES) Institutional Review Boards (IRBs; Appendix
A). IRB exemption-status approval was granted under Category 2, which is identified as
research involving the use of educational tests, survey procedures, interview procedures or
observation of public behavior; other Category 2 requirements are that recorded information
cannot readily identify the subject (directly or indirectly/linked), and any disclosure of the
human subjects’ responses outside of the research should not reasonably place the subjects at
risk of criminal and/or civil liability (“IRB Exemption Application,” n.d.) In addition,
administration approval to distribute surveys was received from the dean of graduate studies
and research at Salisbury University (SU) and the dean of students at Wesley College (WC;
Appendix A).
The survey instrument was the United States Department of Agriculture’s (USDA’s)
Adult Food Security Survey Modules (AFSSM). A six-item question survey subset was used to
assess food insecurity within a multi college population: four questions had Likert-scale
answers, and two had dichotomous yes/no answers (Cohen, Andrews, & Kantor, 2002). Student
food insecurity levels were determined by the number of affirmative responses, which were
tallied and scored from 0 to 6 to gauge increasingly severe indications of food insecurity based
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on the AFSSM scoring model (Cohen, Andrews, & Kantor, 2002). The AFSSM results were
summarized by summing the positive responses and then collapsing the results into three food
security categories (food secure, food insecure without hunger, and food insecure with hunger).
Social determinants such as demographic data that included gender, ethnicity, student status
(freshman, sophomore, etc.) and financial aid participation were adapted from the college food
insecurity study completed at the University of Hawaii at Ma ̄noa (Chaparro, Zaghloul, Holck,
& Dobbs, 2009; Appendix B). Surveys were administered and collected within the fall semester
of 2018. Qualtrics, an online survey platform, was used as the host for the survey tool. On-line
survey links and QR bar codes for school-specific surveys were generated and emailed along
with introductory material to participating universities (Appendix C). In order to assess food
security levels at MSIs, invitations to participate in this study were sent to seven historically
Black college and universities (HBCUs; three HBCUs participated in this study: DSU (n =
230), TSU (n = 138), and UMES (n = 117). To provide a comparison value, eight TDUs were
invited to participate; with two of them participated in this study: SU (n = 157) and WC (n =
84). A demographic breakdown of the schools’ student populations is in Table 9.
Qualtrics sample-size on line calculator was used to determine optimal survey sample
size for the MSI total student population (N = 14,482) with a confidence level of 95% and a
margin of error set at 5%. Ideal sample size was n = 375 for MSIs (n = 485). Using the same
parameters to determine sample size for TDU total student population (N = 8,878), ideal
sample size was determined to be n = 369 for TDUs (n = 241).
Surveys were available to participating colleges within Qualtrics, a survey and analysis
platform, as well as in hard copy (Appendix B). The majority of this study used convenience
sampling conducted by participating colleges. SU, TSU, and UMES encouraged student

36
participation within their exercise science department general education courses. DSU surveys
were distributed surveys within public and allied health department courses, a food pantry, and
Table 9
Characteristics of the Sample: MSIs and TDUs
College/University
sample count
(% study population)

State location
MSI/TDU

Undergraduate Ethnicity demographics
enrollment
(% of population)
count

Delaware State
University
230
(4.7)

Delaware
MSI

4,872

Black, non-Hispanic 80.3%
White, non-Hispanic 4.8%
Hispanic 9.2%
Asian 0.4%
Other 5.3%

Tennessee State
University
138
(1.9)

Tennessee
MSI

7,007

Black, non-Hispanic 85%
White, non-Hispanic 13%
Hispanic 0%
Asian 2%
Other 0%

University of Maryland
Eastern Shore
117
(4.4)

Maryland
MSI

2,603

Black, non-Hispanic 69.6%
White, non-Hispanic 12.2%
Hispanic 3.6%
Asian 1.2%
Other 13.4%

Salisbury University
157
(2)

Maryland
TDU

7,650

Black, non-Hispanic 14.4%
White, non-Hispanic 72.5%
Hispanic 4.4%
Asian 3.9%
Other 4.8%

Wesley College
84
(6.8)

Delaware
TDU

1,228

Black, non-Hispanic 40.9%
White, non-Hispanic 36.9%
Hispanic 6.2%
Asian 7.4%
Other 8.6%
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a student center; and WC surveys were distributed within a student center. Two university
systems (SU and UMES) participated via the Qualtrics online survey platform; the other
universities distributed surveys in hard copy. Data from SU and UMES were downloaded from
Qualtrics. Two student assistants and I administered the survey over a 3-hour period on the WC
and retained the collected data. Two student assistants collected data from DSU through an oncampus tabling event held within the DSU student center over a 2-day period; additional data
were collected through the DSU food pantry and the Department of Public and Allied Health
Sciences courses during the fall 2018 semester. TSU data were collected through a general
education course at and mailed to me using Fedex at the close of the fall 2018 semester.
Data analysis of food security levels was conducted by using SPSS version 25.
Descriptive statistics were used to summarize frequency of food insecurity and the categorical
variable characteristics of the sample. The dependent variable of food insecurity was examined
in relationship to the universities from which the data were collected, and a synthesis of that
information compared MSIs and TDUs regarding food security levels, responses to food
security questions, and financial aid participation. The relationship between food security and
type of university (MSI or TDU) was analyzed using chi-square tests with significance
specified as p < .05 and binary logistic regression tests in the states in which the universities
were located. Binary variables were created both by type of college (MSI or TDU) and state
location (Delaware or Maryland). Cronbach’s alpha was run with the AFSSM food security
questions, results were reported as .768, meaning that correlations between items or factors
within the survey were found to have high internal consistency.
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Results
Using the USDA’s standard values for food security and collapsing the values as to
positive or negative responses related to the AFSSM assessment questions in Table 10, the
following population descriptions can be made for MSI and TDU students during the last 12month period prior to the survey being administered: 45.9% of MSI students ran out of food
and did not have the money to purchase more compared to 25.8% of their TDU peers; 47.5% of
MSI students compared to 28.8% of TDU students were unable to afford balanced meals; 22%
of MSI students cut the size of their meals, or skipped meals with 7.4% of the sample having
that occur every month, whereas 13.1% of the TDU students cut the size of or skipped meals
and this happened monthly to7.5%; 29.3% of MSI students compared to 18.9% of TDU
students reported eating less food due to not having enough money to purchase food; and
32.7% of MSI students and 18.7% of TDU students described being hungry but not eating
because they could not afford food. The AFSSM food security assessment data from the survey
tool describing MSI and TDU frequencies are in Table 10.
Survey descriptive statistic results interpreting food security values based on the
AFSSM from both MSIs and TDUs are in Table 11. Student food insecurity levels were
determined by the number of affirmative responses, which were tallied and scored from 0 to 6,
to gauge increasingly severe indications of food insecurity based on the AFSSM scoring model.
To express food security based on type of college (MSI or TDU), food security was
converted into a binary variable. Food insecurity at all schools (n = 366) was found to be
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53.4%. MSIs (n = 273) show a level of 60.8%, while TDUs (n = 93) reported 39.4% (Table
12).
Table 10
MSI & TDU Food AFSSM Security Question Responses
Food security questions

Survey responses MSI response
(n = 484)
Frequency (%)
1 often true
60 (12.3)
2 sometimes true 163 (33.6)
3 never true
206 (42.5)
4 don’t know
18 (3.7)

TDU response
(n = 237)
Frequency (%)
15 (6)
47 (19.8)

"(I/we) couldn't afford to eat
balanced meals." Was that often,
sometimes, or never true for
(you/your household) in the last
12 months?

1 often true
2 sometimes true
3 never true
4 don’t know

73 (15)
158 (32.6)
198 (40.9)
24 (4.9)

22 (9)
47 (19.8)
155 (65.4)
5 (2)

In the last 12 months, since (date
12 months ago) did (you/you or
other adults in your household)
ever cut the size of your meals or
skip meals because there wasn't
enough money for food?

1 yes
2 no
3 don’t know

103 (22)
307 (65.7)
54 (14)

31 (13.1)
189 (80.1)
15 (6.3)

How often did this happen almost every month, some
months but not every month, or in
only 1 or 2 months?

1 almost every
month
2 some months
but not every
month
3 only 1 or 2
months
4 don’t know

36 (7.4)

18 (7.5)

52 (10.7)

20 (8.4)

34 (7)

5 (2.1)

57 (11.7)

12 (5)

1 yes
2 no
3 don’t know

142 (29.3)
284 (61.7)
23 (6.2)

45 (18.9)
184 (77.6)
4 (1.6)

"The food that (I/we) bought just
didn't last, and (I/we) didn't have
money to get more." Was that
often, sometimes, or never true
for (you/your household) in the
last 12 months?

In the last 12 months, did you
ever eat less than you felt you
should because there wasn't
enough money to buy food?

(Continued on following page)
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Table 10. Continued.
In the last 12 months, were you
ever hungry but didn't eat because
you couldn't afford enough food?

1 yes
2 no
3 don’t know

143 (32.7)
289 (66.2)
24 (5.5)

44 (18.7)
183 (77.8)
8 (3.4)

Table 11
Standard Values of Food Security and MSI & TDU Samples
Number of
affirmatives

0
1
2
3
4
5
6

Food security status level

Food secure
Food secure
Food insecure without hunger
Food insecure without hunger
Food insecure without hunger
Food insecure with hunger
Food insecure with hunger

MSI
responses
(n = 449)
Frequency
(%)
22 (81)
154 (53)
75 (68)
72 (78)
52 (76)
47 (74)
27 (82)

TDU
responses
(n = 236)
Frequency
(%)
5 (18)
138 (47)
35 (32)
20 (22)
16 (24)
16 (25)
6 (18)

Total
responses
(n = 721
Frequency
(%)
27 (3.9)
292 (42.6)
110 (16.1)
92 (13.4)
68 (9.9)
63 (9.2)
33 (4.8)

Table 12
Food Secure or Insecure Percentages: Binary Assessment of MSIs and TDUs

Food secure
Food insecure
Total

MSI
Frequency (%)
176 (39)
273 (60.8)
449

TDU
Frequency (%)
143 (60.5)
93 (39.4)
236

All
Frequency (%)
319 (46.5)
366 (53.4)
685
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A p < .05 reports a significant finding between the food security values of MSIs and TDUs.
The odds of persistent food insecurity is 2.4 times higher for baseline MSIs compared to TDUs
(Table 13). A small effect size was determined through Cohen’s D calculator 0.239372, which
shows the difference between these two groups is a real effect, which can only be seen through
careful study.

Table 13
MSI and TDU Food Insecurity Levels
Food insecurity
Frequency (%)
MSI (n = 449)
TDU (n = 236)

n = 273 (39)
n = 93 (14)

Chi-Square
Binary regression
asymptotic
model odds ratio
significance 2-sided ExpB
.000
2.385

In order to address the question of whether there is a regional relationship found within
the sample based on the state in which the colleges are located, binary variables were created
for the two states: Delaware and Maryland. Seven hundred and twenty-one students were
surveyed from the studied MSIs and TDUs: 53.7% in Delaware (n = 313) and 46.3% in
Maryland (n = 270). Student food insecurity in Delaware (n = 188) was found to be 60.4%
compared to 38.1% in Maryland (n = 90). Delaware’s statewide food insecurity level was
14.6% compared to the student food insecurity level of 60.4% at the two Delaware colleges.
Maryland’s statewide food insecurity level was 14.7% compared to Maryland colleges’ food
insecurity level of 38.1%. The p-value reveals a significant difference between the two states’
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colleges in regards to food security levels, while there was no significant difference between
the statewide data for Delaware and Maryland (Table 14). The reason for this discrepancy
could be based on the very small, two-school per state higher ed schools in these states.

Table 14
Regional Differences by State: Delaware and Maryland College Food Insecurity Levels

Frequency (%)

Food insecurity
Frequency (%)

Food secure
Frequency (%)

Delaware 313 (53.7)
Maryland 270 (46.3)
All schools 721

188 (60)
90 (33)
366 (50.7)

125 (39)
180 (66)
355 (49)

Chi-square
asymptotic
significance
2-sided
.000

The relationship between MSI and TDU student levels of financial aid participation
showed that 81.1% of total students surveyed from all schools received financial aid (n = 721)
with the p = .766 showing no significance between MSIs and TDUs and the number of students
receiving financial aid. Nearly 89% of MSI students (n = 635) received financial aid compared
to 11.3% of TDU students (n = 81; Table 15).

Discussion

Racial disparities, unequal access to resources, and college students may have more in
common than expected. There could be a changing culture within universities which, when
coupled with schools that are minority-serving, may be creating unique barriers that policy
makers in postsecondary education may have to investigate further in order to insure they are

43

Table 15
MSI and TDU Financial Aid Participation Levels

Frequency (%)
Financial aid
participation
n = 721 (81.1)

MSI
Frequency (%)
635 (88.7)

TDU
Frequency (%)
81 (11.3)

Chi-square
Frequency (%)
.766

providing a supportive environment for today’s student. At MSIs, there is a higher likelihood of
having first-generation students, students whose parents did not attend college. Data show that
minorities are more likely to have a lower socioeconomic status than their White peers and
more likely to have limited access to basic resources, including food. This paper was designed
to reveal whether colleges defined as minority-serving would have a higher rate of food
insecurity than TDUs, whether or not school location would have an impact when related to
school’ corresponding states’ poverty and food security levels, and whether MSIs have a higher
level of financial aid participation based on perceived needs of minorities. Collectively, all
schools participating in this paper’s study showed a food insecurity level of 53.4%. MSIs (n =
273) exhibited a higher level of food insecurity (60.8%) than TDUs (n = 93) reported (39.4%).
The national average of food insecurity (11.8%), was much lower (nearly half) than the
minority food insecurity (21.8%; “Food Security in the U.S.,” n.d.). The level of food
insecurity is likely to be 1.5 times higher at MSIs than at TDUs. These reported food security
levels at MSIs are five times the national average. Elevations in food insecurity are to be
expected within minorities and MSIs; the percentage of minority students who participated in
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the survey from MSIs (72.9%) was higher than the percentage at TDUs (27.6%). A larger
sample of students at MSIs, including other schools besides HBCUs is necessary to examine
whether it is student ethnicity or student attendance at a MSI that impacts a college student’s
access to resources.
Statewide food insecurity data show Delaware (11.1%) as having a slightly higher level
of food insecurity than Maryland (10.4%; “Food Security in the U.S.,” n.d.). The two Delaware
universities’ mean level of food insecurity (60.4%) was significantly higher than the Marylandbased colleges’ mean at 38.1%. The levels of statewide food insecurity of the states were
similar in value; however, their corresponding schools showed a significant disparity, which
may be explained by the small size of the sample. However, it is interesting to note that the
universities being assessed are all part of a peninsula and within a 70-mile radius of each other.
The Maryland universities are within 12 miles of each other, while the Delaware college
campuses are within two miles of each other. Additional larger sample-size studies are
necessary to determine whether state policies may be impacting local college and university
students regarding food security.
Although there was no significance found between the amount of financial aid
participation in the two types of universities studied, MSI students (n = 635, 88.7%) reported
higher levels of financial aid participation than the TDU students (n = 81, 11.3%). Research
investigating how students pay for college is necessary to provide a more comprehensive look
at today’s student, especially relating to college debt that can impact future food insecurity
levels.

CHAPTER 4

UNIVERSITY STUDENT BEHAVIORS, ATTITUDES, AND PREDICTORS REGARDING
FOOD WASTE*

Abstract
The Food and Agriculture Organization (FAO) of the United Nations defines food waste as the
disposal of food that otherwise would be considered nutritive and safe for human intake.
Institutions are locations that can provide significant opportunities to promote change through
food infrastructure and policy. College campuses send pounds of edible food to the landfill
each year. University system food service organizations are inherently designed to contribute to
food waste through their preparation, presentation, and disposal methods. Providing buffetstyle food and serving trays can encourage students to take more food than they can consume.
At Delaware State University (DSU), food waste was examined from the consumer end (n =
222), finding that an average of .36 pounds of food per meal entered the campus waste stream
daily, with 65% of students agreeing with the statement that “food waste is necessary in order
to ensure safety and freshness.” Thirty-two percent of students reported that throwing away
food was bad for the environment, with bread being reported as the most likely food product to
be thrown away by the largest percentage of students.
This paper is written in accordance with the author instructions from the International Journal of Health
Promotion and Education
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Introduction

Food loss and food waste are two ways food makes it into the waste stream. According
to the United Nations Food and Agriculture Organization (FAO), food loss occurs between the
food producer and the market, while food waste is the discarding of food that would otherwise
be safe and nutritious for human consumption (“Food Loss and Food Waste,” n.d.).
Forty percent of food production in America ends up in the landfills, which would be
enough to feed 25 million food-insecure Americans (“Food Waste,” n.d.). According to
Feeding America (“Fighting Food Waste with Food Rescue,” n.d.), 40% of food loss comes
from consumer-facing businesses, such as retail food. Institutional and food services cause 10%
of the loss, which include college and university campuses (“The Food Waste Estimation
Guide,” n.d.). Food preparation volume estimation is difficult even in controlled environments
where the number of consumers is fixed. Though an educated approximation can be created
through evaluating historical data, overproduction of food is considered a best practice in
cafeteria settings. The average college student generates 142 pounds of food waste per year
(“The Food Waste Estimation Guide,” n.d.). Past studies completed at Arkansas Tech
University found that contributing food waste factors included college students’ satisfaction
with food quality and menu options. The results also found that small service size, better food
options, better food quality, and the value of a meal plan are predictors of food waste (Lee,
2015).
In 2016, the Food Recovery Network (FRN), a student nationwide organization
partnership between students and food management companies, created 300,000 meals for
food-insecure community members from 388,840 pounds of campus-produced food waste
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(Gingerich, 2016). Since its inception, the FRN has been able to recover over 2 million pounds
of food. Smaller impacting initiatives, such as the Clean Plate Club, a peer-to-peer social
marketing program established in 2009, rewards students who take only the desired amount of
food they will eat and enjoy (Wansink & Johnson, 2015).
Some of the underlying causes of food insecurity and food waste within our food
systems include the inadequacy of infrastructure and the lack of policies. The data collected
through the FRN exemplify the influence of campus initiatives on food waste recovery. The
purpose of this paper’s quantitative study was to compare consumer plate waste from cafeteriastyle dining facilities at DSU to the national average. Plate waste is the food thrown away by
consumers at the end of a meal and is considered food waste. Primary research questions within
the survey instrument examined the relationship between meal plan offerings and reported plate
waste. Student behaviors and attitudes regarding food waste were surveyed, along with the
relationship of student exposure to food waste education campaigns to student levels of
reported food waste.

Materials and Methods

This paper is designed as a quantitative case study about Delaware State University
(DSU), a minority-serving institution (MSI). The paper describes and defines trends and
patterns in food waste, behaviors, attitudes, and university culture. This paper’s study design
and survey instrument were sent to DSU and Northern Illinois University’s (NIU’s)
Institutional Review Boards (IRBs; Appendix A). IRB exemption-status approval was granted
under Category 2, which is identified as research involving the use of educational tests, survey
procedures, interview procedures or observation of public behavior; other Category 2
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requirements are that recorded information cannot readily identify subject (directly or
indirectly/linked), and any disclosure of the human subjects’ responses outside of the research
should not reasonably place the subjects at risk of criminal and/or civil liability (“IRB
Exemption Application,” n.d.).
Procedures were followed in accordance with the ethical standards of the DSU IRB and
with the Helsinki Declaration of 1975 (WMA Declaration of Helsinki, 2019). Approval was
obtained by the DSU IRB to collect information, and informed consent from adult research
participant was acquired. Confidentiality of subjects was ensured by not recording participants’
names or initials on survey instruments. Food loss data were collected from two all-you-can-eat
cafeteria-style dining locations on campus over a 2-week period. Student researchers from
DSU’s environmental health course were posted at the cafeterias during mealtimes to complete
food waste weigh-ins and handout surveys during open hours. In order to maximize interrater
reliability, student research volunteers were trained on how to set up waste stations, and collect,
and weigh food waste, measure, and record food waste weight. Student researchers were
available in 1-hour shifts to help sort food waste at the cafeterias and weigh food waste at the
end of each shift on a floor scale acquired for this study. Dedicated containers for food waste
were weighed and emptied at the end of each dining period. The food waste audit type chosen
examined student plate waste to determine the amount of organic waste lost at the consumer
level. Food waste was documented during the semester to determine the amount of plate waste
that was sent to the landfill via the DSU cafeteria waste stream; liquids were not included in the
measured results. Survey questions were adapted from multiple food waste surveys, including
the University of Arkansas’ (Lee, 2015) and are found in Appendix D. Surveys were distributed
at the cafeteria to assess student behaviors and attitudes that could contribute to food waste as
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well as the student level of exposure to food waste education campaigns. A power number (n =
257) for the DSU population (N = 4,872) was determined at a confidence interval of 90% by
using Qualtrics online sample-size calculator.
Research questions for this paper are: Will the weight of food waste at DSU mirror the
national average?, does student exposure to food waste education campaigns impact reported
plate waste?, and what is the relationship between student meal plans and reported plate waste?

Results

Food waste results were analyzed by using SPSS version 25.and JMP version 14. A
description of the sample is found in Table 16. A large-sample hypothesis test was run with a
confidence interval of 95% for the 10 days of food waste measurement. A .36 pound of food
waste per person per meal was determined as the mean, the sample’s standard deviation was
.09 and median was .38. DSU food waste volume exactly matches the national average of .36
pounds per person per meal.
DSU food waste behavioral and attitude survey respondent demographics
(n = 222) are shown in Table 17. More than half (n = 170, 76.9%) of the respondents were
female, and Black, non-Hispanic students (n = 158, 71.2%) represented the dominant ethnic
group followed by Hispanic (n = 37) at 17%, and White, non-Hispanic (n = 9) and Asian (n =
5) comprising half of the remaining 12%. More than half of the respondents (n = 130, 59.1%)
were freshmen or sophomores; upperclassman comprised the remainder (n = 88, 39.6%).
Descriptive statistics were used to summarize the frequency of food waste and the
variable characteristics of the sample. Data about frequency of food wasted (self-reported)

50
Table 16
Food Waste Collection Measures
Day
1

Day
2

Day
3

Day
4

Day
5

Day
6

Day
7

Day
8

Day Day
9
10

77.6

96.1

138.8

79.8

65.2

310.1

104

115.8

155

75.2

Lbs/meal/person .36

.51

.44

.39

.32

.44

.24

.20

.52

.40

Student food
consumers

187

312

206

202

698

440

581

293

185

Food waste
collected - lbs

214

showed that 23% of respondents throw away 50% or more of their plated food per day, as
shown in Figure 1.
Quality of food (n = 100, 45%) and feeling of fullness (n = 88, 39.6%) constituted the
largest barriers to minimizing food waste. Lack of food choices (n = 79, 35.6%) and inadequate
time (n = 45, 20.3%) were followed by meal interruptions (n = 14, 6.3%) as contributing
barriers to minimize to food waste. Saving money (n = 166, 74.8%) was the largest influencer
variable examined that encouraged food waste reductions, followed by family influence (n =
93, 41.9%) and consideration of environmental impact (n = 65, 29.3%). Descriptive statistics
(Table 18) were used to determine the types of food products students reported as being most
often thrown away. In descending order, bread (n = 88, 39.6%) was recorded as the most
frequent food waste item in the 7 days prior to the survey being administered, followed closely
by dairy (n = 83, 37.4%), fruits (n = 65, 29.3%), vegetables (n = 63, 28.4%), precooked meats
(n = 55, 24.8%), fruit juices (n = 39, 17.6%), and fresh meats (n = 37, 16.7%). Table’s ordering
of food is same as listed on survey.
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Table 17
Characteristics of Food Waste Respondents (n = 222)
Survey # Survey %
Gender
Male

49

22

Female

170

77

Black, non-Hispanic

158

71

White, non-Hispanic

9

4

Hispanic

37

17

Asian

5

2

Other

13

6

Freshman

73

33

Sophomore

57

26

Junior

52

23

Senior

36

16

Other

2

1

Ethnicity

Student classification

Note. Due to rounding, some categories do not sum to 100%.
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n = 222. Responses regarding four amounts of daily food discards. Numbers on the left
edges indicate the number of respondents; the height of the bars indicate how many
respondents chose each response.
Figure 1. Self-reported levels of food waste.

Table 18
Daily Amount of Food Waste Reported by Students
Food product

Bread
Dairy
Vegetables
Fruits
Precooked meats
Fresh meats
Fruit juices

Reported 25%
food waste
Frequency (%)
39 (17.7)
39 (17.7)
30 (13.6)
25 (11.4)
27 (12.3)
18 (8.1)
15 (6.8)

Reported 50% or more
food waste
Frequency (%)
26 (11.8)
22 (10)
23 (10.5)
23 (10.5)
15 (6.8)
14 (6.3)
17 (7.7)
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Reported food waste was analyzed using chi-square tests with significance specified as
p < .05 to determine relationships to meal plan offerings, student behavior and student attitude.
No relationship could be discerned between meal plan offerings and reported plate waste using
chi-square tests with significance specified as p < .05 (p = .78; Table 19). We will accept the
null hypothesis that there was no relationship between meal plan offerings and reported plate
waste.
Using the chi-square test with significance specified as p < .05, it was found that there
was no significant relationship between students being exposed to food waste education
campaigns within the last 12 months from any source, and their reported levels of food waste
behaviors. Table 20 shows that one third (n = 222) of students stated their personal daily food
waste at none or hardly any, also reported having read, seen, or heard about food waste in the
past 12 months. In addition, 42% of students stated their personal daily food waste at none or
hardly any, also reported having read, seen, or heard ways to reduce food waste in the past 12
months (Table 21). The survey found that students were 25% more likely to answer yes to
having been exposed to both public health campaigns regarding food waste information and
education campaigns regarding the reduction of food waste (Table 22). There was also found to
be no relationship using the chi-square test with significance specified as p < .05 between meals
prepared weekly (p = .9065; Table 23) and meal planning (p = .6315) and reported food waste
(Table 24).
Descriptive statistics showed that one third of students (n = 70, 31.6%) agreed and
strongly agreed to the statement that “throwing away food is bad for the environment.” In
addition, almost two thirds of students (n = 137, 61.7%) agreed or strongly agreed with the
statement that “some food waste is necessary in order to ensure food safety and freshness.”
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Table 19
College Meal Plan Enrollment and Reported Daily Food Waste
Food waste
None/hardly
any

25%

50%

Total

Frequency

12

20

7

39

%

30.77

51.28

17.95

Frequency

30

29

16

%

40.00

38.67

21.33

Frequency

18

18

12

%

37.50

37.50

25.0

Frequency

20

17

14

%

39.22

33.33

27.45

Total

80

84

49

n = 213 D.F. 9

-LogLike

2.7562085

RSquare 0.0107

Test

ChiSquare

Prob ChiSq

Liklihood ratio

5.512

0.7876

Pearson

5.626

0.7767

No meal plan

19-meal plan
75

15-meal plan
48

10-meal plan
51
213
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Table 20
Food Waste and Student Exposure to Food Waste Education Campaigns About the Amount of
Food That is Wasted
Food waste
None/hardly
any

25%

50%

Total
count

Frequency

22

30

14

66

%

33.33

45.45

21.22

Frequency

58

55

36

%

38.93

36.91

24.16

80

85

50

-LogLike

0.84298764 RSquare 0.0032

Test

ChiSquare

Prob ChiSq

Liklihood ratio

1.686

0.6401

Pearson

1.686

0.6400

Yes

No

Total
n = 215

D.F. 3

149
215
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Table 21
Food Waste and Student Exposure to Food Waste Education Campaigns About Reduction of
Food Waste
Food waste
None/hardly
any

25%

50%

Total

Frequency

25

23

11

59

%

42.37

38.98

18.64

Frequency

55

62

39

%

35.67

39.49

24.84

81

85

50

-LogLike

1.3866274

RSquare 0.0053

Test

ChiSquare

Prob ChiSq

Liklihood ratio

2.773

0.4279

Pearson

2.614

0.4550

Yes

No

Total
n = 216

D.F. 3

157
216
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Table 22
Probability of Students Being Exposed to Both Food Waste Education Campaigns
Have you read,
Frequency

seen, or heard

about anything

regarding food
waste

Yes

No

Total

67

Row %
Have you read,

Yes

seen, or heard

Frequency

47

20

about ways to

%

70.14

29.85

Frequency

13

137

%

8.67

91.33

Total

60

157

-LogLike

42.890072

RSquare 0.3352

Test

ChiSquare

Prob ChiSq

Liklihood ratio

85.780

< .0001

Pearson

87.514

< .0001

Odds ratio

Lower 95%

Upper 95%

reduce food
waste

n = 217

D.F. 1

No
150
217
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Table 23
Number of Meals Prepared Weekly and Daily Food Waste
None/hardly
any

25%

50%

Total

31

22

17

70

44.29

31.43

24.28

22

27

16

33.85

41.54

23.61

14

19

10

32.56

44.19

23.25

13

16

7

36.11

44.44

19.45

80

84

50

-LogLike

2.0453798

RSquare 0.0079

Test

ChiSquare

Prob ChiSq

Liklihood ratio

4.091

0.9053

Pearson

4.074

0.9065

None
Frequency %
1-2 meals/week
Frequency %
3-4 meals/week
Frequency %
5 meals+
Frequency %
Total
n = 214

D.F. 9

65
43
36
214
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Table 24
Meal Planning and Reported Daily Food Waste
Food waste
None/hardly
any

25%

50%

Total

Frequency

65

71

40

176

%

36.93

40.34

22.73

Frequency

12

8

5

%

48.00

32.00

20.00

Frequency

2

4

3

%

32.56

44.19

23.25

79

83

34

-LogLike

2.3171722

RSquare 0.0091

Test

ChiSquare

Prob ChiSq

Liklihood ratio

4.634

0.5915

Pearson

4.334

0.6315

Decide day of

Plan day before
25

Plan out the week

Total
n = 210

D.F. 6

9
210
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Discussion

At DSU, a MSI with a student population enrollment of N = 4,872, there are seven food
service dining facilities on campus, two of which offer all-you-care-to-eat residential
restaurants. The food waste generated on DSU’s campus is not segregated, but is bulked with
the university’s general waste, and then discarded at the county landfill. The food waste focus
of this quantitative case study was the loss that occurs within meal services from the consumer
end. Factors that were not included in this study that contribute to food waste at DSU are food
management policies in providing food services and in catering events. This paper’s study
examined individual behavioral factors on the student consumer level.
Food waste as seen through the theory of reasoned action and the theory of planned
behavior helps define the importance of public health campaigns, which could assist in food
behavioral change by influencing intention, and the extent to which someone is ready to engage
in a certain behavior. This paper shows that less than one third of students surveyed had been
exposed to any type of food waste behavior-based campaign in the prior 12 months, which
reduces the level of influence towards food waste behavioral change. People are more likely to
do something if they plan or aim to do it. Understanding overarching campus belief systems
regarding food waste allows for specific targeting of information or policies to influence
behavior. The evolutionary theory (ET) explains food waste as an innate part of human
behavior because historically humans have hoarded food for times of food scarcity. This theory
states that these automatic habits can be modified through environmental changes that
challenge the behavior dramatically and consistently enough to incur adaptations. DSU’s food
waste was measured to be .36 pounds per meal, matching Recycle Works’ estimate that college
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students throw away 1/3 of a pound (.35 pounds) of food per person at each of their meal,
ultimately disposing of approximately 180 pounds of food per student per year (“The Food
Waste Estimation Guide,” n.d.). Fostering change within a college environment where students
assign value is exceptionally important as students are forming habits that could last a lifetime.
Food management-related practices, such as food choices, food preparation, food storage, and
food disposal can be rooted in familial environmental exposures. The household production
theory can be used as an organizing framework for food security; constructs within the theory
are household production, consumption and time allocation. A household needs both sufficient
time and sufficient money to prepare healthy meals, both of which are intimately integrated
with food insecurity (Davis & You, 2010). Resources such as time and money may not be as
readily available to today’s college student.
In addition, the standard food security conceptual framework draws on the idea of a
hierarchy of needs (Maslow, 1943). The assumption of food first is based on food security
being a primary need that supersedes other human needs. However, evidence related to people’s
behavior is challenging this assumption. It is increasingly recognized that protecting food
supplies, especially in the short term, is only one objective that people pursue. A food-based
application of Maslow’s (1943) needs guide is Satter’s (2007) Hierarchy of Food Needs, which
includes the constructs of a) enough food; b) acceptable food; c) reliable, on-going access to
food; d) good tasting food; e) novel food; and f) instrumental food. Satter’s (2007) theory
emphasizes food security in relation to food availability, which illustrates that food variety and
food functional capacity (physiological benefit) focus can only be achieved after food resources
are consistently reliable.

62
University systems are by definition educational. Influential exposure to multiple value
systems, including behavioral choices, during a time when students are exposed to behavioral
diversity, can be used to introduce new concepts and choices. College then becomes a valuable
setting that could affect the level of importance a student considers assigned to food waste
behaviors. Figure 2 provides an illustration of the theory of planned behavior revised to include
the evolutionary theory and personality traits of environmental attitudes.

Figure 2. Theory of planned behavior revised to include the evolutionary theory and personality
traits of environmental attitudes (Source is A. Gootee-Ash, 2019).

There needs to be baseline food loss and food waste audits at universities in order to
justify sustainable food management investments, tailor reduction programs, and recognize
opportunities to prevent and reduce food loss and waste. The DSU case study found widespread
(self-reported) awareness that this environmental impact of food waste was an underdeveloped
issue, as well as food quality concerns that contribute to waste. Twenty-three percent of
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respondents said they discard daily 50% or more of the food they consume. The leading
motivations for waste reduction were saving money and family encouragement, with
environmental concerns considered the least important. The most common reasons given for
discarding food were poor quality of food and a feeling of fullness. The findings suggest that
effective approaches to affect change would include educational campaigns providing
information regarding food quality as well as data regarding environmental impact and ways to
reduce food waste. Research shows the potential impact of campus food stream redirection on
environmental and campus food insecurity issues. Collection of food waste as organic matter
has the potential of being incorporated into campus composting initiatives. DSU had an average
of 797 daily cafeteria consumers. Using the Recycle Works waste estimation calculator for
colleges and universities, DSU would have average weekly food waste disposal of 2,172.6
pounds, which would be annual food waste disposal of over 56 tons going into a landfill (“The
Food Waste Estimation Guide,” n.d.).
Research data are needed from the service side of the food distribution process on
campus, which could provide applications that would reduce student food insecurity levels. On
the food supply side encouragement and education could be provided to more accurately assess
expected attendance at catered events and subsequent food disposal policies in order to reduce
edible food waste. Success would require changing the mindset of having too much versus too
little food at an event and better forecasting of the food quantity that is needed as well as
adjusting policies to provide flexible repurposing of extra edible food. Evaluations of campus
waste streams need to be continuous by conducting waste audits each semester or academic
year. These audits would provide students with data about which and how much food and
recyclables are still being sent to a landfill and allow the university to chart its food waste
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progress from year to year. With the increased awareness provided through food waste data
collection, there is opportunity for improvement. A reduction of food waste on campus would
support DSU’s energy conservation, water conservation, and waste reduction goals as well as
address student food insecurity issues on campus. The social, environmental, and economic
benefits of preventing and reducing food waste can be increased through education and public
health campaigns. Furthering food stewardship, donation, and food waste reduction begins with
disseminating information about the collective effects of food waste and providing practical
best practices of food disposal. College institutions can become influential spaces that provide
lasting improvement regarding our food waste systems.

CHAPTER 5

SUMMARY

This dissertation defines constructs of the food waste system and relates them to the
unique challenges of today’s colleges, emphasizing MSIs. The first paper (Chapter 2) examines
the relationships of food insecurity to ethnicity, meal plan enrollment, living arrangements, and
student GPAs using quantitative methods. The second paper (Chapter 3) uses a quantitative
design to explore food security disparities of designated MSIs and TDUs, regional-state-related
levels of college food insecurity in Delaware and Maryland and the financial aid participation
levels found at MSIs and TDUs. The final paper (Chapter 4) uses a quantitative descriptive
design to measure the amount of food waste generated by DSU students at on-campus
cafeterias as well as examines the campus food waste beliefs, attitudes, and culture. The
concepts that link the papers are food insecurity levels of college students, sociodemographic
factors that affect food insecurity levels of students, and the implication of edible food waste
application to improve food security of college students. Figure 3 describes these relationships.
The first paper exposes the level of food insecurity found at a MSI by using a
quantitative approach. There was a gap identified in the literature regarding food insecurity at
MSIs, which led to the second paper’s focus to better understand the levels of food insecurity at
MSIs and TDUs. The second paper uses a quantitative design to explore the food security
differences between these two types of colleges. The first two papers provide an understanding
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Edible Food Waste

Student
Sociodemographic
Factors

College Student Food Security

Student
Academic
Success
Figure 3. Relationship of dissertation concepts.

of the levels of food security that college students face, especially at MSIs. This information
led to the development of the third paper based on the concept that edible food waste could be
redirected to mitigate student food insecurity on campuses.
Food insecurity and food waste are difficult to recognize in a society that is steeped in
abundance. With such an abundance that 40% of our food being diverted into the waste stream
(“Food Waste,” n.d.), it is hard to imagine that almost 12% (“Food Security in the U.S.,” n.d.)
of our society does not have consistent access to nutritious sources of food. It is even more
difficult to understand that within DSU which is charged with creating a healthy learning
environment, there is a 54% food- insecure population of students while DSU contributes 142
pounds of food per year to the landfill waste stream.
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Study Implications

Paper 1


There was low usage of food-assistance programs, despite high levels of food security
found in the population. If resources were available, access may have barriers that need
to be defined and removed.



Universities need to be sensitive to resources that might reduce the barriers experienced
by food-insecure students (transportation, money, etc.).



If interventions are to be successful, they need to include a high quality of food nutrition
in order to foster students’ overall health.

Paper 2


Food insecurity levels were found to be statistically significantly higher in MSIs
compared to TDUs, representing disparities within university systems.



Student population resource assessments need to be audited annually in order to
accurately describe student needs (to include housing and other base necessities).

Paper 3


Food waste should be evaluated for its negative and positive environmental impacts:
landfill influence and potential cross-serving methods addressing community food
insecurity.
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Quality of food was found to be the largest barrier to reducing food waste; cultural
influences about food preferences may need to be defined at MSIs that have a diverse
population.

The pipeline assumption concludes that the academic and psychosocial issues found in
secondary schools related to student food insecurity will have a similar impact at the university
level (Cole & Barber, 2003; Kulis, Chong, & Shaw., 1999; Kulis, Sicotte, & Collins, 2002).
Paper one identifies a food- insecure population at DSU (n = 230; n = 143) that was 63%,
which is higher than the 11.8% national average for the U.S. and the U.S. subcategory for
minority food insecurity levels of 21.8% (“Food Security in the U.S.,” n.d.). DSU’s level of
student food insecurity (63%) was also higher than levels reported in other studies of college
students. CUNY (39%), University of Hawaii at Ma ̄noa (UHM) (21%), UC (48%), and the
HOPE Lab study (43%). (Chaparro, Zaghloul, Holck, & Dobbs, 2009; Freudenberg et al., 2011;
Goldrick-Rab, Richardson, Schneider, Hernandez, & Cady, 2018).
Paper 2 found higher levels of food insecurity within MSIs (60.8%) compared to TDUs
(39.4%). In addition, MSI students’ food insecurity levels were found to be higher than the
CUNY study’s which found minority students who were 1.5 times more likely than white
students to report food insecurity, and the Wisconsin HOPE Lab’s 54% of minority students
were food insecure (Goldrick-Rab, et al., 2018; Feudenberg, et al., 2011). Sixty-three percent of
the students surveyed at DSU (n = 143) identified as food insecure, and over half (55.2%) of
the students ran out of food and did not have the money to purchase more. Despite the findings
of high levels of food insecurity within the MSI student population, only 17% (n = 25) of those
students participated in food-assistance programs. Colleges and universities need to be sensitive
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to barriers to student resources, in order to provide proper support for students. As two of the
needed initiatives designed to reduce student food insecurity, edible food waste repurposing
needs to be audited, and policies are required to encourage cross-purposing of campus food
waste.

Research Implications

Paper 1


Pipeline assumptions from research about grade school needs to be examined at the
college level in order to encourage student psychosocial and academic success.



Qualitative and quantitative studies need to identify and lead the removal of possible
barriers to adequate student resources, including food and other basic necessities.

Paper 2


Weaknesses in our universities need to first be defined in order to be addressed at their
root causes and to determine student population barriers to access.



Geographical representation of food insecurity needs to be described within our
university systems to create linkages between food security policies and state and local
policies.



Environmental food audits need to be examined at a state and local level to assess
population influences at the postsecondary education level.
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Paper 3


Quantitative studies need to measure edible food waste that could be recovered for
human consumption from food-based events held on campus.



Qualitative studies can create a deeper understanding of food resource barriers and
predictors of food waste behaviors.



Qualitative studies that combine food insecurity and food waste can assist in describing
food waste behaviors in relationship to food security level.

Within the three papers, gaps have been identified in the research and include
quantitative and qualitative measures of the resource barriers encountered by food- insecure
students. State environmental audits need to be completed in order to assess food-based
resources at the state level as well as state policies that may influence student access to food
resources. The pipeline assumption regarding food insecurity in the k-12 level needs to be
explored to accurately reflect the psychosocial and academic impact of food insecurity in
higher education. Qualitative studies are also necessary in order to more accurately predict
behaviors regarding food waste in order to minimize food insecurity impact on college
campuses. In addition, quantitative studies are necessary to measure edible food waste resulting
from food service activities on campuses which can be repurposed to mitigate student food
insecurity.
Limitations within the three papers include the survey instruments used. The USDA’s
AFSSM six-question food security subset assessment utilized in Papers 1 and 2, is considered a
reliable indicator of population food security; however it may not accurately measure the more
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severe levels of food insecurity (“Community Food Security Assessment Toolkit,” 2002).
Paper 3’s survey is not a validated survey; reliability established through previous research
would have provided credibility to the findings of this paper. Merging data sets from online and
hard copy formats in Papers 1 and 2 increased the risk of input error in data cleaning. The third
paper’s limitations involved collection of food waste data, challenges were keeping the
inorganic refuse out of the food waste stream, preventing the premature disposal of collection
cans, and completing cafeteria consumer head counts during high-traffic periods. Paper 3
provided a valuation of student consumer-based food waste only and does not include valuation
of the potential edible food waste.
In summary, this dissertation provides new knowledge about food insecurity levels
found in our MSIs. There must be multiple methods to assess food systems in different contexts
in order to better understand potential and effective interventions. Defining the factors that
influence both food insecurity and food waste on U.S college campuses is the first step towards
designing interventions that can influence, for the greater good, a more sustainable practice
within university food systems. Sustainable management of food starts with auditing current
practices to define and prioritize areas of potential positive population impact. Developing and
employing best practice applications would allow colleges to become good stewards of their
resources and their students. In the future, additional research measuring edible food waste loss
within university systems may provide a deeper assessment of potential cross-over applications
of food waste and food security.
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Question
Question
#
1
Gender

2

Ethnicity

3

Marital status

4

Children in household
under 18 years old
Do you currently receive
financial aid
Student status

5
6
7

Besides attending college,
do you have a job

8

Your educational
expenses are paid through
(check all that apply)

9

What is your annual
income
What is your student
classification

10

11

Current grade-point
average

Answer Choices
1 male
2 female
3 prefer not to answer
1 Black/African American
2 White
3 Hispanic/Latino
4 Asian/Pacific Islander
5 Native American
6 Other
1 married
2 single
1 no
2 yes, number
1 yes
2 no
1 full-time
2 part-time
1 no
2 yes, part-time, less than 20 hrs/wk
3 yes, part-time, between 21-40 hrs/wk
4 yes, full-time, 40 hrs or more/wk
1 private/government loans
2 scholarships/grants
3 parent payment
4 personal payment
5 prefer not to answer
1 $15,000 or more
2 less than $15,000
1 freshman
2 sophomore
3 junior
4 senior
5 graduate student
6 other
1 2.0 or below
2 2.1-2.5
3 2.6-3.0
4 3.1-3.5
5 3.5+
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12

13*

14

15

16

17a

17b

17c

Your current living
arrangements are

1 on-campus
2 off-campus unknown
3 off-campus alone
4 off-campus with parents
5 off-campus with roommates
6 off-campus with spouse
7 other
What type of meal plan do 1 I do not have a meal plan
you have
2 19 meals
3 15 meals
4 10 meals
5 commuter plan
* meal plans vary by institution
Counting yourself,
11
dependent children, spouse 2 2
or significant other, how
33
many people are currently 4 4
in your household
5 5 or more
Do you participate in any
1 emergency food from church
of the following food2 food pantry/bank or emergency
assistance programs
kitchen
(check all that apply)
3 WIC
4 EBY/SNAP/food stamps
5 private organization
How much credit card
10
debt do you currently have 2 0-$500
3 $500-1,000
4 $1,000+
5 prefer not to answer
Please indicate your
1 on-campus housing
monthly expenditures in
2 0-$500
the following categories. If 3 $501-750
you prefer not to answer,
4 $751-1,000
leave blank
5 $1,000
a. Housing
b. Transportation
1 0-$50
2 $51-100
3 $101-150
4 151-200
c. Groceries
1 0-$50
2 $51-100
3 $101-150
4 $151-200
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17d

d. Eating out

17 e

e. Entertainment

17f

f. Cell phone

17g

g. Shopping

18

Which of these statements
best describes the food
eaten in your household in
the last 12 months

19

“I worried whether my
food would run out before
I got money to buy more.”
Was that often true,
sometimes true, or never
true for you/your
household in the last 12
months
“The food I bought just
didn’t last, and I didn’t
have money to get more.”
Was that often, sometimes,
or never true for you/your
household in the last 12
months

20

1 0-$50
2 $51-100
3 $101-150
4 $151-200
5 >$200
1 0-$50
2 $51-100
3 $101-150
4 $151-200
5 >$200
1 0-$50
2 $51-100
3 $101-150
4 $151-200
5 >$200
1 0-$50
2 $51-100
3 $101-150
4 $151-200
5 >$200
1 enough of the kinds of food I want to
eat
2 enough but not always the kinds of
food we want
3 sometimes not enough to eat
4 don’t know
1 often true
2 sometimes true
3 never true
4 don’t know

1 often true
2 sometimes true
3 never true
4 don’t know
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21

22

22 a.

23

24

25

26

26a.

“I couldn’t afford to eat
balanced meals.” Was that
often, sometimes, or never
true for you/your
household in the last 12
months
In the last 12 months, did
you or other adults in your
household ever cut the size
of your meals or skip
meals because there wasn’t
enough money for food
(IF YES ABOVE) How
often did this happen –
almost every month, some
months but not every
month, or only 1 or 2
months
In the last 12 months, did
you ever eat less than you
felt you should because
there wasn’t enough
money for food
In the last 12 months, were
you ever hungry but didn’t
eat because there wasn’t
enough money for food
In the last 12 months, did
you lose weight because
there wasn’t enough
money for food
In the last 12 months did
you or other adults in your
household ever not eat for
a whole day because there
wasn’t enough money for
food
(IF YES ABOVE) How
often did this happen

1 often true
2 sometimes true
3 never true
4 don’t know

1 yes
2 no (skip 22a)
3 don’t know (skip 22a)

1 almost every month
2 some months but not every month
3 only 1 or 2 months
4 don’t know

1 yes
2 no
3 don’t know

1 yes
2 no
3 don’t know
1 yes
2 no
3 don’t know
1 yes
2 no (skip 26a)
3 don’t know (skip 26a)

1 almost every month
2 some months but not every month
3 only 1 or 2 months
4 don’t know

APPENDIX C
INTRODUCTION PACKET FOR PARTICIPATING UNIVERSITIES
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Email Invitation:
Subject Line: Food Security Inter Campus Survey Volunteers Needed
Email Body Message: Good Day!
Delaware State University in collaboration with Salisury University, University Maryland
Eastern Shore, Wesley College, and Tennessee University are conducting a survey to gauge
student hunger on campus.
Completing this survey is voluntary and your participation can be withdrawn at any time. Your
confidentiality will be maintained through Qualtrics an enterprise-grade security survey
platform, which features data encryption and continuous network monitoring. Identifying
information is not requested and data is recorded numerically.
Your participation is extremely important, as the results of this survey will be used to determine
the level of food security on campuses in our region.
The time required to complete the survey is 5 minutes.
Survey Link: https://niu.az1.qualtrics.com/jfe/form/SV_djtrXkNI708eIhn
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HUNGRY?
Your University is collaborating
with several universities to
determine hunger on Campus
Take a 5 minute survey here!

APPENDIX D
DSU FOOD WASTE SURVEY
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Question
Question
#
1
Gender

2

Ethnicity

3

What is your student
classification

4

What meal plan do you
have

5

How many meals do you
prepare per week

6

How do you plan for your
meals

7

When shopping for food,
how do you choose your
food

8

The last time you had
leftovers, what did you do
with them?

9

The last time you cooked
rice or pasta, was there
leftovers
If yes, did you intentionally
overcook to use for another
meal

9a

Answer Choices
1 male
2 female
3 prefer not to answer
1 Black
2 White
3 Hispanic
4 Asian
5 Other
1 freshman
2 sophomore
3 junior
4 senior
5 graduate student
6 other
1 no meal plan
2 19 meals
3 15 meals
4 10 meals
5 commuter plan
1 none
2 1-2
3 3-4
4 5+
1 decide day of
2 plan day before
3 plan out the week prior
1 only food on prepared list
2 no prepared list
3 food on list, plus food not on
prepared list
1 eaten as another meal
2 used them as part of another
meal
3 threw them away
1 yes
2 no
1 yes
2 no
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10

Last week, please circle all
food products you threw
away

11

Generally how much food
(including leftovers) do you
throw away

12

In the last 12 months, have
you read, seen or heard
anything about the amount
of food that is wasted
In the last 12 months, have
you read, seen, or heard
anything about ways to
reduce the amount of food
that is wasted
How much do you agree
with the following
statement: “Some food
waste is necessary in order
to ensure food safety and
freshness”
How much do you agree
with the following
statement: “Throwing away
food is bad for the
environment”
What encourages you to
minimize food waste. Circle
all that apply
What stopped you from
minimizing your food
waste. Circle all that apply

13

14

15

16

17

18

What percentage of the
landfill do you think is
made up of food waste

1 bread
2 dairy
3 vegetables
4 fruit
5 precooked meat
6 fresh meat
7 fruit juices
1 none/hardly any
2 about 25%
3 about 50%
4 more than 50%
1 yes
2 no

1 yes
2 no

1 strongly agree
2 agree
3 neutral
4 disagree
5 strongly disagree
1 strongly agree
2 agree
3 neutral
4 disagree
5 strongly disagree
1 saving money
2 family influence
3 environmental impact
1 poor quality of food
2 little food choice
3 full before finishing meal
4 interruptions of meal
5 time
1 10-20%
2 30-40%
3 50%

